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Furthermore, the metabolic cost of any physical activity is greater when performed in the cold than in a comfortable climate (5). This has been supported by Shephard and others (6,7) reporting a high energy expenditure at the range of 4000-6000 kcal/day in expeditions to the Poles.
The measurement of total energy expenditure using the doubly labeled water (DLW) method (8) lends itself to measurements under combat conditions, since it does not interfere with the routine activities of troops. We have studied energy balance in soldiers on actual maneuvers, using the DLW technique and food records to determine whether energy balance studies carried out under field training conditions are representative of combat conditions in cold weather. Prior to the start of the study, daily urine samples were collected for three days for baseline isotopic analyses.
SUBJECTS AND METHODS

Subjects
Samples of the tap water at the base camp were also taken.
Starting one week prior to the start of the study and during the course of the study, the subjects did not leave the base camp, except for maneuvers and their sole source of drinking water was base camp tap water.
The subjects were divided into two groups, who were studied serially. Within each group (n=9) seven subjects received doubly labeled water; two subjects served as controls in a blinded fashion and received a dose of tap water, for monitoring changes in background isotopic levels.
The height and weight of the subjects was measured The dosages were stored in glass containers, whose caps were sealed with Parafilm. Control dosages of base camp tap water were stored in identical containers.
The subjects refrained from eating three hours before and three hours following dosing. Immediately prior to receiving the dose, the subjects voided. The subjects then drank the dose, using a straw carefully inserted through a Parafilm seal into the bottle to avoid spilling or exchange of the labeled water with atmospheric moisture. The bottle was then rinsed with 100 ml of tap water, which was drunk using the same straw. Urine samples were collected after 8 hours and then daily at the same time of day for the next 12 days. In cases where the subjects were away on field maneuvers away for more than 24 hours, urine samples were taken immediately prior to departure and upon return to the base.
Aliqots (20 ml) of the urine samples were then frozen for subsequent isotopic analysis. A single 24 hour urine collection was stored for nitrogen analysis. Body weight was measured again on the last day of the study at the same time of day as the initial weighing and after voiding.
Activity Patterns: A daily log of activities of every subject was recorded by one subject in each group. Before each maneuver, subjects were weighed together with their equipment load. During maneuvers, the nature of the mission, distance traveled to and from the target, grade and type of terrain, speed of the march, climatic conditions and any contacts or special events that occurred during the mission were recorded. Heart rate measurements, during maneuvers, were made in 11 subjects over a 16 hour period using a Uniq CIC Rotronic Heart Watch.
Diets: The subjects were allowed to eat ad libitum. Daily food consumption was recorded by each subject on food record cards over the entire study. Subjects recorded their food intakes under the supervision of trained nutritionist and when eating snacks between meals. Records were collected at the end of each day and were reviewed by the nutritionist.
During maneuvers, entries of food consumption were made by each subject and were collected and reviewed upon their return to base camp. Statistics: Data are given as mean t standard deviation.
RESULTS
Base-line isotopic abundance:
The relatively small change in isotopic abundances in the receiving tap water indicated that the subjects were already at isotopic equilibrium with the local water supply at the start of the study. There was no need to correct the isotopic abundances of the subjects that received a dose of enriched water. This physiological mechanism is energy dependent, therefore, food intake, mainly carbohydrates, should increase to balance the elevated energy needs (4). In a paradoxical manner, there is mounting evidence that food intake in the field ranges between 60%-75% of the available calories and less than 80% of the nutritional standard (15, 16, 17) . Even when a supplemental pack was added, energy intake still remained bellow the recommended consumption for training in cold conditions (1) . These reports are in agreement with our findings, and as found by others is associated with a loss in body weight (1, 12) . The reasons for minimal food intake under field conditions was speculated to relate to water intake in a way that water consumption could influence food consumption and vice versa (1, 18) . In addition, military schedule does not always allow for organized meals and often troops are being called for an unexpected duty, leaving them no time for meals or for Readyto Eat field rations.
The change in body weight in our study ranged between a loss of 2600 to a gain of 600 grams; at this phase we did not assess body composition at the beginning and the end of the study period, but it could be speculated that the reduction in body weight was mainly due to loss of fat. It should be considered that these data represent a relatively 
